A simple and inexpensive rat diuresis cage is described. It may be constructed from thin aluminium sheeting in combination with a standard laboratory holding cage. Application of a low resistance PTFE coating reduces urine losses to a level better than a leading commercial design. Some physiological strain comparison data obtained using the cage are given.
In physiological, biochemical and dietary studies it is often necessary to collect the products of metabolism and for small laboratory animals a cage with a collection funnel is by far the most suitable device. There are now a number of commercial metabolism and diuresis cages available for a variety of laboratory animals. They are, however, generally expensive and a unit is described here which has a performance better than a leading commercial design for a tenth of the cost, and has a number of advantages over previous published designs (Brittain, 1959; Dencks, 1969; Engellenner, Rozboril, Perdue, Burright & Donovick, 1982; Gay, 1965; Lazarow, 1958; West, Stanley & Newport, 1978) . Urine was collected from individual animals, or whole or partial litters according to the experiment. The general principle was that animals in their standard holding cage were placed over a fluorocarbon-coated funnel supported by a specially designed rack. A screw-in universal container at the base of the funnel, containing a suitable preservative, collected the urine. Drinking water was supplied by an automatic system incorporating a simple volume indicating device.
Materials and methods Funnel
Aluminium of 20 or 22 gauge was cut to shape and bent according to the pattern shown in Fig. 1 with the funnel held over a tightly fitting wooden mould otherwise the heat will deform the seam edge. If long-term use of the funnel is not envisaged then the structure may be held together with an epoxy-based resin. In either case, imperfections of thf: seam joint were filled flush with 'liquid steel' (Loctite, WGC, Herts, UK). A hole was cut and shaped in the apex of the funnel, slightly smaller than the diameter of a 5-ml plastic serum tube. A fine coating of polytetra-fluoroethylene (PTFE) in the form of Xylan 1010 (Whitford Plastics Ltd, Runcorn, Cheshire, UK) was then applied to the inner surface of the funnel. Xylan 1000 series coatings are easier to apply than many other fluorocarbon materials and provide a tough resistant surface with a low coefficient of friction. Soldered funnels were cured in a standard laboratory oven at 200-250°C for 20 min, while glued funnels were cured at 100-150°C for 1 h. Excess 10 10 was removed with Whitford Solvent 91. A clear 5-ml plastic serum tube was then cut down and suitably shaped before being glued to the funnel apex with the cap of a 30-ml universal container attached. Faeces were retained on stainless steel grids (mesh size 12) which rested on the funnel inner ledge. The grids were regularly sprayed with a dry film lubri-cant (Jencons Scientific Ltd, Leighton Buzzard, Beds, UK) and together with a narrow profile and fine wire weave prevented any urine from adhering to the surface and forming a film across the pores.
15 funnels and their respective holding cages were held on a rack constructed from Dexion angle iron (see Fig. 2 ). A platform approximately 2 ft above the top of the rack supported 15 graduated measuring cylinders. Each cylinder led to an individual drinking valve (TY2S: North Kent Plastics Ltd) via plastic tubing and line filters. The cylinder tops were covered with filter cloth to exclude dust particles. In practice the cylinders were filled with the required volume of water dependent upon the animals used and readings were taken at time (to) and again at (to + t) to determine water consumption.
Urine collection
In common with observations made by West, Stanley & Newport (1978) , the least contaminated urine samples can only be obtained with food deprivation. Consequently collections were made on alternate days, food being supplied on non-collection days. To determine the cage adaptation time, water/food consumption and urine volume were regularly monitored and adrenaline was measured in consecutive collections (method of Weil-Malherbe, 1970) after chromatographic isolation on activated alumina and CG-SO resin (Tomkins, 1982) . Urine losses on the cage surface were estimated by measuring residual urinary creatinine (method of Bartels & Bohmer, 1971) . The cage and funnel were then washed with 100 ml of distilled water and the creatinine estimated in the collected washings. A leading make of commercial metabolism cage (Forth Tech Services Ltd, Dalkeith, Midlothian, UK) was then taken through an identical procedure.
Initial cage collection efficiencies were determined using 20 outbred Sprague-Dawley male rats around 250 g (North Western Laboratories, Ballina, Ireland).
The cages were subsequently employed in a long-term experiment monitoring biochemical, behaviour and genetic responses of 4 inbred strains of rat and their hybrid crosses. The fluorocarbon coated cages as well as permitting urinary metabolite measurements also yielded diuresis and defaecation data. 
Experimental animals

Husbandry
Animal rooms were on a 12: 12 h white and dim red reverse light cycle at IS-22°C and 40-60% RH. Water and food were provided according to the dictates of the experiment (food was supplied by OdIum Mills Ltd, Dublin I, Ireland). All lines were propagated by sib-mating and were listed and classified by Festing (l980).
Statistical evaluation
Statistical analysis of all data was by means of a one-tailed t-test and the least significant difference procedure (l.s.d.).
Results
Table I summarizes data from the recovery experiments and indicates that the fluorocarbon coated cage (FCC) gave half the creatinine loss of the commercial one. This was significant at the 5% level, t = 2·498, P < 0·05 (after arcsin transformation of the data). Table 2 shows that while significantly greater urine volumes were recovered on the fluorocarbon coated cage, water consumption and defaecation did not differ appreciably. Table 3 gives an analysis of variance for the 4 It should be noted that for both sexes the strain sequence in bodyweight in increasing order is PVG < WAG < TMB < TMD, thus while PVG animals tend to be significantly lighter they void more urine. This observation adds further support to the established practice of expressing urinary biochemical parameters on a 24 h basis (Klopper, 1976) . Further analysis of the temporal component of the urine volume data by the l.s.d. procedure indicates that for females, all day-to-day comparisons over 4 days are significant at the 5% level but that minimal differences exist between volumes on day 1 and day 4, and day 3 and day 4, respectively. For males none of the mean differences achieve significance but day 3/4 and 1/2 pairs are the most similar. Fig. 3 shows urinary adrenaline concentration per 24 h over a 7-day collection period for males of the TMD/Ucg strain. Application of the l.s.d. procedure to this data indicates a significant agreement at the 5'}'o level between all day 4 to day 7 adrenaline comparisons.
Tables 4 and 5 and associated analysis of variance reveal for both sexes a significant difference between the strains for defaecation over the collection period.
Discussion 15 fluorocarbon-coated cages were in constant use for almost 18 months and proved to be reliable and durable. The traditional approach to metabolism cage design has been to restrict cage floor and funnel 
Analysis of variance (1971) measured water consumption changes as an index of animal room adaptation in hooded Lister rats. We also monitored fluid balance during the urine collection periods and measured urinary adrenaline, a catecholamine known to respond to a variety of stressors (Puller, 1976) . The diuresis data suggest, and the biochemical data more firmly support, the contention that adaptation to the collection regime has occurred by the 4th day (8 experimental days). The other strains, despite different emotionality ratings, exhibited a similar pattern but TMD adrenaline excretion was the greatest. Perhaps the use of a standard holding cage minimizes the stress and behavioural changes that can occur when animals are transferred to a novel environment. Examination of the literature suggests that too little attention is paid to environmental effects in metabolic studies (Fouts, 1976) . Defaecation is -considered to be a component of 'emotional' behaviour initiated by the stress of a novel environment (Archer, 1973) . The open-field behaviour of these strains has been reasonably well characterized and a general consensus for the defaecation response indicates a strain order of TMB > (TMD == PYG == WAG). The order of defaecation that was observed during the diuresis collection was:
Males: TMB > (TMD == PYG == WAG) Females: (TMD == TMB) > (PYG == WAG) For males the strain sequence of the defaecatory response is preserved in the fluorocarbon-coated cage environment as when quantified it is similar to that observed in the 'normal' cage setting. 
